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It is common practice for those concerned with the treatment of patients with the many patterns of
pain arising from the vertebral column to assess ranges of intervertebral joint movement and to
associate with this assessment that of the behaviour of pain during the test movements.
This clinical paper deals with the examination of movement of the pain sensitive structures in the
vertebral canal (the dura mater and nerve root sleeves) and the clinical implications of restriction in
range together with reproduction of the patient's pain.
The possible clinical findings are considered in relation to low back pain, tethering of pain sensitive
vertebral canal structures in pre and post laminectomy patients, the 'juvenile disc' patients and
patients with headaches.
This paper has two purposes. The first is to
show there is a need for a clinical test to demon-
strate movement of structures within the verte-
bral canal, and to describe such a test. The second
purpose is to illustrate the value of the examina-
tion procedure and the questions it gives rise to.
The syndrome of nerve root compression by
disc material is quite a common condition seen
by medical practitioners and physiotherapists.
Charnley (1951), in a classic article, presented
findings relating the degree of limitation of
straight leg raising found in patients to the
surgical findings of intervertebral disc herniation
(Figure 1). There is no doubt that if the survey
were repeated today, the results would be the
same.
However, Macnab (1971) gave five sources of
nerve root tension other than disc herniation.
The five sources of root irritation were: migra-
tion of a disc fragment into the intervertebral
foramen; nerve root kinking by the pedicle;
articular process impingement on the nerve root;
spinal stenosis; and, extraforamenallateral disc
herniation.
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Sunderland and Bradley (1961a, 1961b) in-
vestigated the stress-strain phenomenon in
human spinal nerve roots and in denervated
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FIGURE 1: INCIDENCE OF PROTRUDED
DISCS IN RELATION TO S.L.R. AND
FORWARD BENDING IN 88 CASES.
peripheral nerve trunks. The investigation pro-
vided three important findings of which two are
relevant to this paper. Firstly, it was reported
that the anterior and posterior nerve roots had
an elastic limit of 9% to 15% and 9% to 16%
respectively, and provided the nerve roots were
'not strained beyond this elastic limit the speci-
men regained its orIginal length while further
testing showed that it had also retained its
elastic properties'. Secondly, the movement of
the dura approximated the movement of the
spinal cord.
At the Inaugural Congress of the Manipulative
Therapists Association of Australia in 1979,
Scull reported that the dura had an extensibility
of 15%.
In relation to treatment, Breig (1970) has
described how neurological disorders caused by
pathological tension in the spinal cord can be
reduced or abolished by surgically relaxing the
spinal cord. Some patients, having had surgery
for a nerve root compression problem, have a
mild recurrence of their limb symptoms. Many
authors refer to the formation of adhesions
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between the nerve root and adjacent structures
following surgical intervention. Fahrni (1966)
described examples and indicated the use of
passive straight-leg raising as a treatment
modality following surgery.
Goddard and Reid (1965) stated, "It is well
known that on straight leg raising (Lasegue's
test) traction is exerted on the sciatic nerve, the
lumbo-sacral nerve roots, and the dura. The
roots move through their intervertebral foramina
for distances which may amount to several milli-
metres. If dissection is made from the front
instead of from the back (which is the usual
approach) the course of the nerves and their
changes with leg movements can be followed to
the sciatic notch. This more extensive examina~
tion reveals several points not generally ap-
preciated in descriptions of the sciatic nerve or
in consideration of the significance of the
straight-leg-raising test. In particular, it shows
that nerve movements become progressively
greater with increasing distances from the inter-
vertebral foramina, and it establishes the exis-
tence of multiple points of pressure against the
bone" (p. 12). This means that the nerve root,
its sleeve and the accompanying dura, can be
moved in a caudad direction within the verte-
bral canal, by means of the straight leg raising
test.
Reid (1960) has shown that flexion of the
head and neck will move the dura in a cephalad
direction.
In a recent paper, Cyriax (1978) again ex-
pressed his views about dural pain. However,
Cyriax's test by supine neck flexion is commonly
full range and pain may be of dural origin. No
satisfactory clinical test has been devised, or
even referred to, which fully moves and applies
stretch to the dura to prove that the patient's
pain is of dural origin by reproducing the
symptoms.
This brings us to the first of the two purposes
of this paper: the need for a more adequate test.
Such a test was presented at the Inaugural Con-
gress of the Manipulative Therapists A.ssociation
of Australia (Maitland, 1979). As well as describ-
ing this test, the paper presented the upper and
lower limits for the 'normal ~ ranges of move-
ment of the pain-sensitive structures in the
vertebral canal and intervertebral foramen,
together with the normal limits in terms of pain
responses.
The upper limit for a normal twenty-one year
old person is to be able to sit on a table and fully
flex the head, neck and trunk while at the same
time extending both knees through a full range,
and dorsiflexing both ankles through a full
range without discomfort, even if the position
is stretched fully by the examiner testing the
movement. The lower limit of this test is, while
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the head, neck and trunk are flexed, knee ex-
tension and ankle dorsiflexion might be
limited by as much as 15° to 20°. Greater
degrees of limitation of knee extension and
ankle dorsiflexion are therefore considered to
be abnormal. The lower limit in the pain re-
sponse with this test is pain in the area of T9
and behind the knees. The upper limit is, of
course, full range, as has been stated, and pain
free.
The stages of the test and the normal pain
responses are as follows:
(1) With the patient sitting well back on the
examination table he is asked to allow
his thoracic and lum bar spine to slump
into a fully flexed position. Over-pressure
is then applied in this position (Figure 2).
FIGURE 2: SLUMP SITTING TEST FOR
CANAL MOVEMENT SIGNS:
POSITION 1.
(2) His head and neck are then fully flexed and
over-pressure applied to stretch this position
(Figure 3). (It is normal for a person to feel
discomfort in the region of T9.)
(3) While maintaining the position described
above, the patient is then asked to extend
his knee as fully as possible (Figure 4). The
upper limit for a normal person is to have a
full pain-free range of knee extension where-
as the lower normal limit is knee extension
lacking 15-20° with a feeling of discomfort
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FIGURES 3, 4 & 5: SLUMP SITTING TEST
FOR CANAL MOVEMENT SIGNS:
POSITION 2.
POSITION 3.
POSITION 4.
behind the knee and increased discomfort in
the T9 area. It is interesting to note that in
the normal, if this position is retained ex-
cept for allowing the head and neck to be
released from the fully-flexed position, the
person '8 discomfort in the T9 area and
behind the knee disappears and the range
of knee extension becomes full.
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(4) With the head, neck and trunk fUlly flexed
and the knee extended to its limit, the
patient is asked to dorsiflex the ankle as far
as possible (Figure 5). The upper limit of
normals is to have a full pain-free range of
dorsiflexion. The lower limit of normals is
alSo limitation of dorsiflexion and increase
of pain behind the knee. It is worthwhile
to again report that when head and neck
flexion is released the range becomes full
or nearly full and the pain lessens or dis-
appears.
The second purpose of this paper is to show
some of the positive canal signs which can be
found by examining the available range of move-
ment of the pain sensitive structures in the
vertebral canal by the test described above.
Only four examples will be presented to
indicate the wide scope for future investigations
of the relationship of the test to a patient's
symptoms together with reference to the pos-
sible significances. The four examples are:
patients with low lumbar pain; patients who fit
the category of 'juvenile disc'; patients with
referred pain arising from the lumbar spine;
and, patients with headache.
Patien ts with lo w lurn bar pain
It is quite common to hear patients who have
low lumbar pain comment that they have
difficulty getting into a car because of their
pain. If their statement is questioned further, it
is common to find that the problem only arises
when they need to bend their head forward to
avoid hitting the roof of the car door frame. In
other words, it is not that they have difficulty
in flexing the lumbar spine, but rather that,
having flexed the lumbar spine, they then find
their neck flexion is restricted by the low
lumbar pain.
Cyriax's test for dural pain, referred to earlier
in this paper, is to flex the patient's chin onto
his chest while lying supine. However, it is very
common to find that those patients who do have
difficulty getting into a car for the reasons
described above, have a full pain-free range of
head and neck flexion while lying supine.
Similarly, it is common to find that these
patients have a full pain-free range of straight
leg raising, despite the fact that it moves the
dura in a caudal direction.
The value of the test proposed in this paper
is that it fully investigates the movements of
the dura. With these patients who have difficulty
getting their heads into a car, the test is always
positive, that is, the range of head and neck
flexion will be limited by reproduction of the
patient's pain when the remainder of the spine
is also flexed.
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Patients fitting into the category of 'juvenile
disc'
The young patient with what is commonly
described as the 'juvenile disc' or 'adolescent
disc' often describes ill-defined areas of inter-
mittent aching or pain which do not fit any
dermatome or recognisable pattern. These
young people's problems fit into one of two
groups. The first group has very marked limita-
tions of low lumbar movements in all directions.
The second group, however, has a range of
lumbar movements which appear normal. The
results of usual tests for the nerve roots and
dura also appear normal. In this second group,
although the routine movements appear normal,
the proposed slump-sitting test for movements
of the pain-sensitive structures within the
verte bral canal is commonly positive, that is,
their knee extension lacks between 30° and
60°. Such a restriction, in the absence of other
signs, should still signify that something is wrong
within the lunlbar spine and that the patient
warrants treatment and/or continuing observa-
tion.
Patients with referred pain arising from the
lum bar spine
It is common knowledge that the nerve root
and its sleeve can be compressed by disc
material producing referred pain into the leg.
This compression is usually accompanied by
neurological changes. When such is the case,
straight-Ieg raising is usually restricted in range.
However, as stated earlier, Macnab (1971) has
shown that there can be other causes for the
referred leg pain, while Fahmi (1966) and others
have suggested a role for adhesions.
In the clinical situation it is interesting to
observe what can happen if the slump-sitting test
is used routinely for patients with lumbar
referred pain. The following examples describe
two unusual responses. The first example is as
follows. With the patient in slump-sitting but
with the head and neck extended, the range of
knee extension was restricted by 30° at which
point the patient's referred pain was reproduced.
While maintaining this position, when the
patient flexed his chin onto his chest, its range
was restricted by increased pain. This is not un-
common, but the common response is for there
to be no alteration to the symptoms or signs
when cervical flexion is added.
The second example is as follows. With the
patient in the slumped-sitting position, again
with the head and neck extended, the patient's
knee extension was limited by 30°. However,
when the patient was asked to flex his chin onto
his chest, the referred pain was relieved and the
available range of knee extension improved.
The response of the second patient's symp-
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toms suggest that the caudal stretch associated
with knee extension caused pain to be referred
from a sensitive structure, and the cephalad
stretch of that structure during cervical flexion
caused the pain to be relieved. Could this mean
that the pain-sensitive structure is tethered
from above?
If tethering of adhesions from above is pos-
sible, is tethering from below possible? If the
answer is yes, it should be possible for a patient
with referred pain to have this pain provoked in
the slumped-sitting position when the head and
neck is fully flexed without adding the knee ex-
tension. Then, it should also be possible for this
increased pain to be relieved when the patient
extends his knee.
Patients with headache
It is very common for patients with low
lum bar pain to complain also of headache which
they associate with their back. When this
occ~rs, relieving their back pain usually relieves
their headache also.
Those among us who use passive movement
treatment techniques for low back pain will have
treated patients who ask, "Is there any connec-
tion between my back pain and head3ches,
because I have been getting quite bad head-
aches after treatment?" I suggest that there is a
relationship. After all, it is common for patients
having a lumbar puncture or lumbar myleogram
to develop a headache.
The following is an example of a patient who
had headaches and low back pain. On examin-
ing the slump-sitting test, it was found that
with his head, neck and trunk fully flexed, it
was possible to turn on and turn off his head
pain by extending and flexing his knee respec-
tively. As a result of this examination finding, it
was decided to take the test one stage further.
Many patients with headaches complain that
sitting working at a desk with their head and
neck flexed for long periods, or reading lying
supine in bed and using two pillows, will
provoke a headache. With these patients it was
decided to carry out three tests, timing how long
it would take with each to initiate a headache.
The first test was undertaken with the patient
sitting erect in a chair but with his head and
neck fully flexed (Figure 6). The patient was
asked to report immediately when any sign of
head symptoms began, and this time was re-
corded.
In the second test the patient was again
sitting in a chair but this time with the whole
spine, including the head and neck, being fully
flexed (Figure 7). Time of onset of symptoms
was again recorded.
For the third test the patient was sat on the
floor or a table with the legs stretched out
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straight in front, and the ankles fully dorsi-
flexed, while the head, neck, trunk and hips
were also flexed to the limit of the range (Figure
8). The timing of symptoms was again made.
FIGURES 6 7 & 8:
TESTING FOR HEADACHE:
POSITON 1.
POSITION 2.
POSITION 3.
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Finally, the first test was repeated to see if
the timing had changed.
It is necessary to point out that if the test
positions are to be an accurate assessment, the
sequence should be varied. This is because when
symptoms are provoked by the first test position
the structures may become sensitised such that
the symptoms may be more easily provoked by
subsequent tests.
One example seen recently was that of a lady
suffering headache whose symptoms were pro-
voked in 48 seconds in the first position and
22 seconds in the third position. Is it possible
that she has a cervical joint component and a
dural component to her headache?
CONCLUSION
It seems important that, as physiotherapists
involved in the treatment of patients with symp-
toms arising from the vertebral column, we
should explore routinely the findings resulting
from using the slump-sitting test in its many
variations. It is even more important that these
findings should be collated in order to be able
to learn of any particular patterns which may
be revealed. These patterns may then give a clue
as to the best treatment which can be used and
indicate a more accurate prognosis.
Essential reading for those physiotherapists
involved in the examination of musculo-skeletal
disorders of the spine is Breig (1978).
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